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ABSTRACT

Thirty two varieties of cut flower roses were evaluated for their post- harvest quality
parameters. There was wide variability for water uptake, vase life, weight loss, and
flower diameter. The heritability estimates of all the four traits were high and of
the same order. Water uptake had moderate correlation with vase life and weight
loss. Vase-life was negatively correlated with the flower diameter. Loss-in flower
weight and vase life had significant genetic but non-significant phenotypic
correlations. The D? values were significant among the 32 cultivars, which were
grouped into eight clusters. For vase life, the varieties in clusters IV (Angelique,
Golden Times, Raja Surender Singh of Nalagarh, and Sandra) and VIII (Sonia
Mielland) were the best. On the other hand varieties of cluster VI (Raja Ram Mohan
Roy and Jawani) had shown the highest flower diameter.
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Different cultivars of rose vary in their stem diameter and rigidity which
ultimately affect the postharvest life [1]. Variation in vase life among the different
cultivars has been attributed to differences in number of thickened cells in the xylem
element and phloem fibres and presence or absence of a complete ring in the
peduncles [2]. Even stomatal activity of leaves may effect flower vase life [3]. Variation
in vase life, weight loss, flower diameter among the different cultivars may be due
to differences in senescence behaviour by producing higher amount of ACC, ethylene
forming enzyme, ethylene and due to genetic make up of the cultivars [4]. Studies
on genetic variability of postharvest traits in roses are very meagre. The present
study was undertaken to evaluate the genetic variability present in different cultivars,
to work out the association between different parameters of rose cut flower and to
classify the thirty two cut rose cultivars into different homogeneous groups according
to their vaselife, flower diameter, weight loss and water uptake. There is no need
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to subdivide the genetic variance in vegetatively propagated crops. Only phenotypic,
genotypic and interaction variance between genotypes and environment must be
estimated [5]. The findings of the present study will be useful to breeders in selection
of superior genotypes in the breeding programmes. The postharvest parameters will
give an idea of correlated responses in the related traits while making selection for
the main economic trait.

MATERIAL AND METHODS

The investigation was carried out at the Division of Floriculture and Landscaping,
LA.RIL, New Delhi during 1993-94. 32 different cultivars of Rosa hybrida were taken
for this investigation. 16 cut flower for each cultivar were plucked randomly from
20 different rose plants from different pockets in the field. The experiment was
conducted in a completely randomised design with four replications. The rose flowers
were harvested in the afternoon and after the harvest, the cut roses were immediately
transferred to a clean bucket containing fresh tap water. In the laboratory each cut
stem was individually dipped in 60 ml of tap water in borosil test tubes. During
the period of study laboratory temperatures were 22°C (day), 13°C (night) and relative
humidity 70%. The observations were recorded on the following properties of cut
flowers. Flower diameter; it was measured at the maximum expansion of the flower
on two perpendicular axes and the values averaged. Vase life; total period in vase
was recorded from dipping of cut stems of roses upto loosing of freshness and
colour of petals. The end of useful life of the flowers was either marked by the
appearance of bent neck symptoms or wilting of outer petals or bluing of petals.
Water uptake; the difference in the amount of water in the test tubes from initial
to final quantity was considered as total water uptake by cut stem. Fresh weight;
the fresh weight of flowers at harvest and senescence was recorded by using a
digital weighing balance.

Estimates of variability, correlations and heritability were obtained by usual
method of analysis of covariance. The D?- statistics given by Mahalanobis [6] were
obtained between cultivars and used for grouping the different cultivars into
homogeneous clusters by Tocher’s method [7].

RESULTS AND DISCUSSION

The analysis of variance showed highly significant difference among varieties
for all the four characters. The varieties means, the coefficient of variation, standard
error for testing the difference between the means of the varieties and critical
differences at 5% and 1% level of significance are presented in Table 1. The coefficient
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Table 1. Character means, for different traits in cut flower of rose

Cultivar Total water Vase life (days) Weight loss (g) Flower diameter
uptake (ml) (cm)
Angelique 23.8 12.5 1.8 6.6
Arjun 18.7 6.5 1.5 7.6
Bewitched 225 99 11 9.0
Cara Mia 262 85 1.4 9.0
Century-2 202 7.5 1.3 7.8
Christian Dior 212 8.5 04 8.2
Dr. B.P. Pal 152 7.2 1.0 7.6
Folklore 312 78 19 7.6
Golden Giant 25.0 82 0.5 9.6
Golden Times 238 9.6 2.6 7.9
Jantar mantar 14.0 7.8 1.6 7.6
Jawahar 19.2 79 1.9 6.1
Jawani 258 7.2 4.7 9.7
Kiss of Fire 15.0 5.2 14 74
Lady-X 235 7.0 1.1 10.3
Lehar 200 9.0 2.2 6.9
Madhura 15.2 9.0 1.6 6.1
Mrinalini 13.8 10.2 04 10.0
Nehru Centenary 32.5 9.2 0.5 8.4
Oklahoma 218 5.5 90.2 9.4
Preyasi 21.8 5.0 0.0 8.0
Priyadarshini 7.2 5.2 0.6 9.3
queen Elizabeth 270 8.8 27 10.0
Raja Ram Mohan Roy 25.0 6.2 3.0 11.1
Surender Singh of 17.0 10.8 1.8 74
Nalagarh
Raktagandha 11.0 7.5 1.0 10.4
Raktina 205 6.8 1.3 8.9
Sandra 212 11.5 2.6 70
Sonia Meilland 37.2 11.2 2.5 8.0
Super Star 14.5 7.4 1.5 85
Surkhab 218 78 28 6.7
Violaine 145 6.0 2.3 74
Mean 208 8.1 1.6 8.3
S.E. (Mean) 1.41 0.49 0.27 0.39
(GA'A 13.49 12.17 33.83 i 9.46

CD (5%) 3.90 1.36 0.75 1.09
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of variation was found highest for weight loss and least for the flower diameter.
The heritability phenotypic and genotypic coefficient of variation are given in
Table 2. The heritability of all the four characters was found to be high and of the
same order. The higher estimates of heritability may be partly attributed to presence
of genotype x environment interaction which gets confounded with genotypic variance
and overestimates it, as the experiment was conducted in single environment [5].
The differences between the phenotypic and genotypic coefficient of variation were
small indicating the small environmental effect on the traits.

Table 2. Estimates of heritability genotypic and phenotypic coefficients of variation
in cut flowers of rose

Parameter Total water Vase life Weight loss Flower
uptake (ml) (days) (g) diameter (cm)
Heritability (h?) 0.8 0.8 0.8 0.7
Genotypic C.V. 29.6 226 60.0 15.0
Phenotypic C.V. 326 257 68.9 17.8

The general genotypic correlations was higher than the phenotypic ones
(Table 3). The water uptake had shown moderate significant genotypic and phenotypic
correlations with vase life and weight loss indicating the positive effect of water
uptake on vase life of the flower. The peduncle diameter had shown significant
negative correlation with the vase life of the flower indicating the negative effect of
peduncle diameter on the vase life. The phenotypic correlation was non-significant
between vase life and weight loss, whereas they had shown significant associations
at genotypic level indicating the direct relation between vase life and weight loss.

Table 3. Co-efficients of correlation among the different traits of cut flower of

rose
Character Total uptake Vase life Weight loss  Flower diameter
Total water - 0.29* 0.24* 0.04
uptake
Vase life 0.37** - 0.15 -0.22
Weight loss 0.29** 023 - -0.08
Flower diameter 0.09 ~0.28** -0.12 -

Note: The values above and below the diagonal are phenotypic and genotypic correlations
respectively
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The distribution of different varieties of cut roses in eight homogeneous clusters
is given in Table 4. The first cluster has the highest number of cultivars (#13)
followed by second cluster (#7) and the remaining six clusters had #2, #4, #2, #2,
#1 and 1 cultivars each. The mean values of different clusters for the four characters
are given in Table 5. The mean vase life is highest in cluster VIII and IV, moderate

Table 4. Distribution of different varieties of cut rose in different clusters and
their intra and inter cluster D%-values

Cluster Varieties Intra and intercluster D2 value
1 I m v v VI Vvl VI
I Arjun, Cara Mia, Christian Dior, 9.7 287 252 251 261 441 306 706

Dr. B.P. Pal, Jantar Mantar,
Jawahar, Kiss of Fire, Lehar,
Madhura, Raktima, Super Star,
Surkhab & Violaine

II Bewitched, Century-2, Folklore, 11.7 270 295 354 354 670 331
Golden Giant, Lady-X, Nehru
Centinary & Queen Elizabeth

I Oklahoma & Preyasi 3.6 622 336 636 288 912
v Angelique, Golden Times, Raja 78 402 504 783 373
Surendra Singh of Nalagarh &
Sandra
\% Mrinalini & Raktagandha 95 613 222 988
VI Jawani & Raja Ram Mohan Roy 159 87.1 534
Vil Priyadarshini - 1042

VIII Sonia Meilland -

Table 5. Cluster means of the different traits in cut flowers of rose

Char- ’ Character means

; Cluster
acter I 1 I v \% VI VI VI
Total water 17.7 26.9 21.8 214 12.4 25.4 7.2 372
uptake
Vase life 7.4 8.5 5.2 11.0 8.8 6.8 5.2 11.2
Weight loss 1.7 1.3 0.1 22 0.7 38 0.6 2.5

Flower diameter 7.5 9.1 8.7 72 10.2 104 9.3 8.0




356 L. C. De et al [Vol. 59, No. 3

in cluster I, II and V and least in the remaining clusters. The weight loss found
very high in cluster VI followed by cluster VIII, moderate in cluster I and II and
low in the remaining four clusters. There is no specific trend in the water uptake
capacity of the flowers in relation to other characters. The mean flower diameter of
the clusters shows that increase in flower diameter decreases the vase life of the
flowers. The intra and inter cluster D2-values of the different clusters are given in
Table 4. The intra-cluster D? - values, which shows the homogeneity of the cluster,
was least in cluster III and highest in cluster VI. The off-diagonal values give the
average inter cluster D?values and shows the distance between the two clusters.
The higher the inter cluster D? - values more distant are the two clusters. The cluster
VII and VIII has the highest inter cluster distance, whereas it was least between V
and VIL
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